suMMARY Clinical, haemodynamic, and morphological features are described in 2 patients with disproportionate ventricular septal thickening, left ventricular outflow obstruction with systolic anterior motion ofthe anterior mitral leaflet, and either acquired or congenital heart disease. The disproportionate septal thickening in these patients appeared to be secondary to their underlying cardiac disease rather than a manifestation ofgenetically transmitted hypertrophic cardiomyopathy. One patient with combined aortic and mitral stenosis had severe systolic anterior motion of the anterior mitral leaflet and a residual large systolic pressure gradient between left ventricle and systemic artery after aortic valve replacement. In this patient the systolic anterior motion was evident in the presence ofmitral valve stenosis. The other patient with mild aortic stenosis and a previously repaired coarctation of the aorta also had mild systolic anterior motion and a small subaortic systolic pressure gradient. Hence, these 2 patients demonstrate that disproportionate septal thickening secondary to acquired or congenital heart disease may be associated with left ventricular outflow obstruction and systolic anterior motion of the anterior mitral leaflet.
Hypertrophic cardiomyopathy is a disease of cardiac muscle that is characterised by a disproportionately thickened ventricular septum containing numerous disorganised cardiac muscle cells (Teare, 1958; Menges et al., 1961; Abbasi et al., 1972; Ferrans et al., 1972; Abbasi et al., 1973; Clark et alt., 1973; Henry et al., 1973; Roberts, 1973; and is usually transmitted as an autosomal dominant trait . While the majority of patients with hypertrophic cardiomyopathy have no obstruction to left ventricular outflow , others may show dynamic outflow obstruction associated with systolic anterior motion of the anterior mitral leaflet (Shah et al., 1969; Epstein et al., 1974) .
Disproportionate septal thickening (Maron et at., 1977a) or clinically evident hypertrophic cardiomyopathy (Parker et at., 1969; Block et al., 1973; Nanda et al., 1974; Bloom et at., 1975; Johnson et at., 1975) may also occur occasionally in patients with acquired or congenital heart diseases. In such patients the septal thickening, rather than a manifestation of genetically transmitted hypertrophic Received for publication 24 July 1978 cardiomyopathy, is probably secondary to the underlying haemodynamic state; obstruction to left ventricular outflow or systolic anterior motion of the anterior mitral leaflet is absent (Maron et al., 1977a) .
This report describes the unusual clinical and morphological features in 2 patients with disproportionate septal thickening. In each of these patients left ventricular outflow obstruction and systolic anterior motion of the anterior mitral leaflet was present, but the disproportionate thickening of ventricular septum appeared to be secondary to underlying congenital heart disease in one patient and acquired heart disease in the other patient.
Case 1
A 67-year-old woman was first seen at the National Heart, Lung, and Blood Institute (NHLBI) because of valvular heart disease. She had a 'strep throat' at age 26; a heart murmur was heard shortly thereafter. The patient led an active, normal life until age 60 when she began to experience angina pectoris and lightheadedness. The (Table) . At this time, echocardiography indicated distinct systolic anterior motion of the anterior mitral leaflet, with prolonged contact between the anterior mitral leaflet and ventricular septum (Fig. 1) Histological examination of the ventricular septal and left ventricular free wall myocardium showed the vast majority of cardiac muscle cells to be in normal parallel alignment. Small foci of disorganised cardiac muscle cells (Teare, 1958; Ferrans et al., 1972; Maron et al., 1974) were present in the vencular septum (totalling only0-7% ofthe area occupied by cells cut longitudinally) and were more limited in extent than those usually found in patients with hypertrophic cardiomyopathy (Maron et al., 1978) . Echocardiographic studies performed in the patient's three first degree relatives (2 sons and a sister) revealed a normal septal-free wall ratio in each.
Case 2
A 40-year-old woman was first recognised as having coarctation of the aorta as an adolescent. This malformation was repaired at age 21. The patient was in good health until age 39 when she noted exertional dyspnoea, fatigue, occasional paroxysmal nocturnal dyspnoea, and angina pectoris. When admitted to hospital, sbe was in functional class II to III. On examination, she had a grade 3/6 systolic ejection murmer along the left sternal border which increased with the Valsalva manoeuvre and diminished with squatting. Systemic blood pressure was 135/90 mmHg. Electrocardiogram showed flattened T waves in leads III, aVF, and V4 to V6. Chest radiograph showed normal heart size (cardiothoracic ratio = 0A47). On the echocardiogram ventricular septal thickness was 18 mm, posterobasal left ventricular free wall thickness was 10 mm, and septal-free ratio was 1-8 (Fig. 2) . Left ventricular transverse internal dimension in diastole was normal (51 mm), left atrial transverse dimension was slightly increased (43 mm), and aortic root diameter was normal (26 mm). The mitral valve was positioned anteriorly in the left ventricular cavity, as evidenced by a mitral valve position index of 0-6 (Henry et al., 1975) . Mild systolic anterior motion of the anterior mitral leaflet was present. Echocardiographic studies were also performed in the patient's 7 first degree relatives (2 sibs and 5 offspring); normal septal-free wall ratio was present in each.
Haemodynamic data from the patient's cardiac catheterisation are summarised in the Table. A peak systolic pressure gradient of 30 mmHg was present across the aortic valve and an additional 30 mmHg gradient was present across the left ventricular outflow tract below the valve; with isoprenaline infusion the overall gradient increased to 85 mmHg. Left ventricular angiography showed obvious cavity obliteration in end-systole and a mildly thickened aortic valve; no mitral regurgitation was present. Coronary arteriography showed normal arteries. 
Discussion
Disproportionate septal thickening present in the 2 patients reported here appeared to be secondary to underlying cardiac diseases (Maron et al., 1977a) rather than to genetically transmitted hypertrophic cardiomyopathy. This conclusion was suggested by the following evidence: (1) echocardiographic studies in 10 first degree relatives of both patients showed normal septal-free wall ratios; and (2) the arrangement of cardiac muscle cells in ventricular septal myocardium obtained at necropsy from case 1 was not typical of hypertrophic cardiomyopathy (Teare, 1958; Ferrans et al., 1972; Maron et al., 1974 Maron et al., , 1978 Hence, the left ventricular outflow obstruction and systolic anterior motion of the anterior mitral leaflet present in our 2 patients shows that these abnormalities may occasionally be associated with the secondary form of disproportionate septal thickening that can be found in some patients with acquired or congenital heart disease. In case 1 the pronounced systolic anterior motion of the anterior mitral leaflet demonstrated echocardiographically was associated with a large residual systolic pressure gradient between left ventricle and systemic artery after aortic valve replacement. Since there was no evidence at necropsy of significant obstruction produced by the aortic prosthesis, it appears reasonable to conclude that the gradient was caused by mitral-septal apposition. In case 2 the mild degree of systolic anterior motion of the anterior mitral leaflet present was consistent with the small subaortic gradient recorded at cardiac catheterisation.
In case 1 the apparent discrepancy between necropsy and echocardiographic assessments of septal-free wall ratio has been explained in a previous study (Maron et al., 1977b ). In brief, in patients with disproportionate septal thickening the left ventricular free wall thickens considerably more than the ventricular septum in systole. Since postmortem hearts are often fixed in the systolic phase of the cardiac cycle, septal-free wall ratios obtained at necropsy, or in systole by echocardiography, are usually smaller than ratios obtained in diastole by echocardiography (as per convention).
Another interesting point regarding case 1 is that systolic anterior motion of the anterior mitral leaflet occurred despite the presence of organic mitral stenosis. The ability of the mitral valve to move into the left ventricular outflow tract and abut against the ventricular septum during systole can probably only occur in patients with mitral stenosis in which the mitral valve leaflets are not calcified and manifest a considerable degree of mobility. 
